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Moisture - Density Relationship of Soils
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Moisture - D_ensity Relationship of Soils
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Moisture - Density Relationship of Soils
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Moisture - Density Relationship of Soils
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Moisture - Density Relationship of Soils
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Moisture - Density Relationship of Soils
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Moisture - Density Relationship of Soils
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 431 8)
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Particle Size Distribution Report (ASTM D 422)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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® Source: Lift 4 Sample No.: CL-T-14 Elev./Depth: N5800 E5900

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)

STS Consultants, Ltd. Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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MATERIAL DESCRIPTION LL PL Pl Se<#40 %<#200 USCS
e Silty Clay Trace Sand--Gray 40 17 23 99.6 98.4 CL
Project No. 87898A Client: Remarks:
Project: OEPL Phase 6 East ®
® Source: Lift2 Sample No.: CL-T-15 Zlev./Depth: N5350 E5850
LIQUHD AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
e STS ConSUItantS, Ltdi Flgure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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upper limit boundary for natural soils —
504 - i
L o

:
N\
\

PLASTICITY INDEX
[3%] &0
[} [on]
Y
ti;
S,
f \\
ol
E
E

X\
\\

Z A i ’l,w | " Wi or 04 M T Ok
10 30 50 70 90 110
LIQUID LIMIT
56.1 J ; - [
I
54.5 \
o s
il \
L 52.9
: IS
T N
— 51.3 N
<I
= \\‘_‘_\_g
487 \\
. -&;_\
48.15 10 20 55 30 30
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<H40 %<#200 Uscs
L Silty Clay Trace Gravel Trace Sand--Gray 51 20 31 93.8 G2.6 CH
Project No. 87898A Client: Remarks:
Project: OEPL Phase 6 East e
® Source: Lift 6 Sample No.: CL-T-16 Elev./Depth: N5800 E6030

[ LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)

STS Consultants, Ltd. Fiqure




LIQUID AND PLASTIC LIMITS TEST REPQRT (ASTM D 4318)
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MATERIAL DESCRIPTION LL PL Pi %<#40 %<#200 USCS
® Silty Clay Trace Sand--Gray 50 20 Kt 98.2 97.0 CH
Project No. 87898A Client: Remarks:

Project: OFPL Phase 6 East @

@ Source: Lift 6 Sample No.: CL-T-17 Elev./Depth: N5800 E5850

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)

STS Consultants, Ltd. Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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upper limit boundary for natural soils

-

s

/

20§~
-
/
B P
1 _ i /L,J l e ML ar OL W ar Qi
10 30 50 70 90 110
LIQUID LIMIT

487

46.1 !
& \\
£ 45.5 \\
=
8 ™
i ™ @
= 44.9
= \\

44.3 \\+

4375 10 20 25 30 0

NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pi %<0 Y%<#200 Uscs
¢ Silty Clay Little Sand Trace Gravel--Gray 45 19 26 86.4 82.6 CL
Project No. 87898A Client: Remarks:
Project: OFEPL Phase 6 East ®
@ Source: Lift 8 Samptle No.: CL-T-18 Elev./Depth: N5650 E6000
(
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Lid. Figure
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL P! Y%<#40 Ye<it200 UsCcs
L Silty Clay Trace Sand-Gray 46 19 27 95.5 94.1 CL
Project No. 878984 Client: Remarks:
Project: OEPL Phase 6 East ®
@ Source: Lift 4 Sample No.: CL-T-19 Elev./Depth: N5450 E5900
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Ltd. Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 uscs
© Silty Clay Trace Sand—Gray 47 20 27 99.4 98.6 CL
Project No. B87898A Client: Remarks:
Project: OEPL Phase 6 East ®
@ Source: Lift 6 Sample No.: CL-T-20 Elev./Depth: N5500 E5850
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
- STS Consultants, Ltd. Flaure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL. Pl Yo<#40 Y% <#200 USCS
® Silty Clay Trace Sand--CGray 47 19 28 98.8 97.6 CL
Project No. 87898A Chent: Remarks:
Project: OEPL Phase 6 East ¢
® Source: Lift 2 Sample No.: CL-T-2} Elev./Depth: N4750 E5850
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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MATERIAI. DESCRIPTION LL PL P! Y%<#40 Yo<#200 USCS
@ Silty Clay Trace Sand--Gray 49 19 30 99.6 98.6 CL
Project No. 87898A Client: Remarks:
Project: OEPL Phase 6 East @
® Source: Lift 8 Sample No.: CL-T-22 Elev./Depth: N5850 E5950
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)

& Source: Lift 2

Project: OEPL Phase 6 East

Sample No.: CL-T-23

Elev./Depth: N5050 E5850

|

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)

STS Consultants, Ltd.

Figure
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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MATERIAL DESCRIPTION LL PL Pi Y%<H#40 %<#200 LSCS
L Silty Clay Trace Sand--Gray 48 18 30 99.0 98.2 CL
Project No. 87898A Client: Remarks:
Project: OLPL Phase 6 East ®
® Source: Lift 4 Sample No.: CL-T-24 Elev./Depth: N5150 ES900
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS ConSUItantS, Ltdn Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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upper limit boundary for natural soils R P

/r/

50— / // b
/

T

PLASTICITY INDEX
o)
=
\J‘

e
20 F— - { m——
5
e oS
//
1? e ] e T -
4 < i SR e WL ?r i Mk elr QH
10 ' 30 50 70 50 10
LIQUID LIMIT
51.8 ‘
; |
50.8 *\\
= RN
E ~
= 50.0
5 S
o <
402 ¢
<L
S ™.
\
48.4 <
ol
4765 10 20 25 30 70
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 Uuscs
® Silty Clay Trace Sand--Gray 50 20 30 98.2 96.5 CH
Project No. 87898A Client: Remarks:
Project: OEPL Phase 6 East &
& Source: Lift 8 Sample No.: CL-T-25 Elev./Depth: N3650 E5900
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Ltd. ] Flgure
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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] Silty Clay Trace Sand--Gray 48 19 29 99.4 98.8 CL
Project No. 87898A Client: Remarks:
Project: ORPL Phasc 6 East @
& Source: Lifi & Sample No.: CL-T-26 Elev./Depth: N5050 E6000
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318}
STS Consultants, Ltd. Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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L Silty Clay--Gray 52 21 31 89.6 99.2 CH
Project No. 87893A Client: Remarks:
Project: OEPL Phase 6 East ®
® Source: Lift 6 Sample No.: CL-T-27 Etev./Depth; N5250 E5850
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Ltd. N Figure
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LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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® Silty Clay Trace Sand--Gray 49 19 30 98.4 96.8 CL
Project No. B87898A Clignt: Remarks:
Project: OQEPL Phase 6 East o
@ Source: Lift 4 Sample No.: CL.-T-28 Elev./Depth: N4900 E5900
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Ltd. Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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® Silty Clay Trace Sand--Gray 49 20 29 99.6 98.8 CL
Project No. 87898A Client: Remarks:
Project: QEPL Phase 6 East ®
® Source: Lift § Sample No.: CL-T-29 Elev./Depth: N5350 E5900
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Ltd. Figure "




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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® Silty Ciay Trace Sand--Gray 39 17 22 99.8 99.4 CL
Project No. 87893A Client: Remarks:
Project: OEPL Phase 6 East ®
® Source: Lift 8 Sample No.: CL-T-30 Elev./Depth: N5100 E5850

LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)

STS Consultants, Ltd. Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
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) Silty Clay Trace Sand--Gray 49 20 29 99.6 99.2 CL
Project No. 87898A Client: Remarks:
Project: OEPL Phase 6 East ¢
® Source: Lift 6 Sample No.; CL-T-31 Elev./Depth: N4900 E5850
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Ltd. Figure




LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)

e

60 — .
Dashed line indicates the approximate |~
upper limit boundary for natural soils !
50 f— . .
o
5 -~ e
g 40— //
o /
for _
G 20 ] Py
-
]
20— T
o L O
- G“"‘O/
10f— l
’ P = S - Wi or OH
4 |- i fbias ' Loy G M+ cie: M
0 30 50 76 90 10
LIQUID LIMIT
50.4 ; - _ ‘
| | |
T : [
i ‘ '
49.8} ' \\
= \\
fi
- 49.2
Z
Q
(&}
o
Hass I
< \
= = N
™
48.0 R
e
4745 10 20 25 30 20
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %, <#40 %<#200 Uscs
® Silty Clay Trace Sand--Gray 49 21 28 89.0 97.2 CL
Project No. 87898A Client: Remarks:
Project: OFEPL Phasc 6 East ®
® Source: Lift 8 Sampie No.: CL-T-32 Elev./Depth: N4800 E5900
LIQUID AND PLASTIC LIMITS TEST REPORT (ASTM D 4318)
STS Consultants, Lid. Figure







5'::‘] HYDRAULIC CONDUCTIVITY DETERMINATION
g“: ke ASTM D 5684, METHOD C

ke RISING TAILWATER LEVEL
STS Consultants, Ltd.

Laboratory Serviees Gronp

750 Comporate Weoods Parkway Vemon Hills, Hlinois 60061 Phone:(§47) 279-2500  Fax:{847) 279-2550

STS PROJECT NO.:

PROJECT NAME:
CLIENT NAME:

Report Date: 7/25/2005
Date Tested: 6/27/2005

87898A
QEPL Phase 6 East
Onyx Waste Services, Inc.

SAMPLED BY: STS

SUMMARY OF TEST RESULTS
LIET 2
SAMPLE NO. CL-T-1

SAMPLE LOCATION

N4%00 E6000

CLASSIFICATION Silty Clay, Trace Fine to Coarse Sand, Trace Fine Gravel - Gray (CL)
INITIAL FINAL

DRY UNIT 1023 102.7

WEIGHT (pcf)

WATER CONTENT 22.8 25.0

(%9)

DIAMETER 7.246 7.240

{cm)

LENGTH 8.555 8.517

{em)

HYDRAULIC GRADIENT 19.2

(MAXIMUM)

PERCENT 104.9 (Percent saturation calculation is based on final

SATURATION measurements and an estimated specific gravity.}

HYDRAULIC 1.21E-08

CONDUCTIVITY

k {(em/sec)

Deaired tap water was used as the liquid permeant,

CL-T-1

9



P}E} HYDRAULIC CONDUCTIVITY DETERMINATION
g‘; % ASTM D 5084, METHOD C

e RISING TAILWATER LEVEL
STS Consultants, Lid.

Laboratory Services Group

750 Corporate Woods Parkway Vemaon Hills, Hliaois 60061 Phone:(847) 279-2500  Fax:(847) 279-2550

STS PROJECT NO.: 87898A Report Date: 7/25/2005
PROJECT NAME: QEPL Phase 6 Eas( Date Tested: 6/27/2005
CLIENT NAME: Onyx Waste Services, Inc.

SAMPLED BY: STS

LIFT

SAMPLE NO.

SAMPLE LOCATION

CLASSIFICATION

DRY UNIT
WEIGHT (pef)

WATER CONTENT
(%)

DIAMETER
(cm)

LENGTH
{cm)

HYDRAULIC GRADIENT

(MAXIMUM)

PERCENT
SATURATION

HYDRAULIC
CONDUCTIVITY
k (cm/isec)

SUMMARY OF TEST RESULTS

4
CL-T-3
N4750 E6050

Silty Clay, Trace Fine to Medium Sand - Gray (CH)

FINAL

103.4 103.0

244 23.6

7.185 7.220

7.238 7.197

227

99.7

1.68E-08

Deaired tap water was used as the liquid permeant.

TR

(6D
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STS Consultants, Ltd.

HYDRAULIC CONDUCTIVITY DETERMINATION
ASTM D 5084, METHOD C
RISING TAILWATER LEVIIL

Laboratery Services Group

STS PROJECT NO.:
PROJECT NAME:
CLIENT NAME:
SAMPLED BY:

LIFT
SAMPLE NO.
SAMPLE LOCATION

CLASSIFICATION

DRY UNIT
WEIGHT (pcf)

WATER CONTENT
(%)

DIAMETER
(cm)

LENGTH
(cm)

HYDRAULIC GRADIENT
(MAXIMUM)

PERCENT
SATURATION

HYDRAULIC
CONDUCTIVITY
k {(cm/sec)

750 Cotporate Woods Parkway Vernon Hills, 1ilinois 60061 Thone:(847) 279-2500  Fux:(847)279-2550

87898A Report Date: 7/25/2005
OEPL Phase 6 East Date Tested: 6/27/2005
Onyx Waste Services, Inc.

STS

SUMMARY OF TEST RESULTS

CL-T-8
N5400 E5950

Sily Ciay, Trace Fine Sand - Gray (CL)

INITIAL EINAL
107.8 1083
20.7 21.1
7.301 7.300
8.582 8.550

19.2
101.6 (Percent saturation calculation is based on final
measurements and an estimated specific gravity.)
2.85E-08

Deaired tap water was used as the liquid permeant.

Lot I i 1



i v !ﬁl HYDRAULIC CONDUCTIVITY DETERMINATION
g:‘{ h ASTM D 5084, METHOD C

A RISING TAILWATER LEVEL

STS Consultants, Lid.

Laboratory Services Group 750 Corporate Woods Parkway Veman Hills, Hiinois 66061 Phone:(847) 279-2500  Fax:(B47) 279-2550
STS PROJECT NO.: 87898A Report Date: 71/25/2005
PROJECT NAME: OFEPL Phase 6 East Date Tested: 6/27/2005
CLIENT NAME: Onyx Waste Services, Inc,
SAMPLED BY: STS

SUMMARY OF TEST RESULTS

LIFT 2
SAMPLE NO. CL-T-9

SAMPLE LOCATION N5550 E6000

CLASSIFICATION Silty Clay, Trace Fine Sand - Gray (CH)
INITIAL FINAL
PRY UNIT 106.5 1083
WEIGHT (pef) :
WATER CONTENT 21.6 20.8
(%)
DIAMETER . 7.267 7.230
{cm)
LENGTH 8.189 8.141
(cm)
HYDRAULIC GRADIENT 20.1
(MAXIMUM)
PERCENT ’ 106.2 (Percent saturation calculation is based on final
SATURATION measurements and an estimated specific gravity.)
HYDRAULIC 9.80E-09
CONDUCTIVITY

k (cmisec)

Deaired tap water was used as the liguid permeant.

CL-T-9
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STS Consultants, Lid.

HYDRAULIC CONDUCTIVITY DETERMINATION
ASTM D 5084, METHOD C
RISING TAILWATER LEVEL

Laboratory Services Group

STS PROJECT NO.:
PROJECT NAME:
CLIENT NAME:
SAMPLED BY:

LIFT

SAMPLE NQO.

SAMPLE LOCATION

CLASSIFICATION

DRY UNIT
WEIGHT {pef}

WATER CONTENT
(%)

DIAMETER
{cm)

LENGTH
{cm)

HYDRAULIC GRADIENT

(MAXIMUM}

PERCENT
SATURATION

HYDRAULIC
CONDUCTIVITY
k {em/sec)

150 Corporale Woods Parkway Vemon Hills, linois G006

87898A Report Date: 7/25/2005
OEPL Phase 6 East Date Tested: 6/27/2005
Onyx Waste Services, Ing.

STS

SUMMARY OF TEST RESULTS

4
CL-T-11
N35700 E6050

Silty Clay Trace F- Sand - Grayish Brown CL

INITIAL EINAL
105.0 105.7
23.0 22.0
7.205 1190
8.282 8.264

1.8
994 {Percent saturation calculation is based on final
measurements and an estimated specific gravity.)
2.57E-08

Deatred tap water was used as the liquid permeant,

1

Phone:(847) 279-2500  Fax:(847) 279-2550

ol

105
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STS Consultants, LAd.

HYDRAULIC CONDUCTIVITY DETERMINATION
ASTM D 5084, METHOD C
RISING TAILWATER LEVEL

Laboratory Services Group 750 Comporate Woods Parkway Vemon Hitls, Tilinois 60061 Phene:(847) 279-2500  Fax:(847) 779-2550
STS PROJECT NO.: 87898A Report Date: 7/25/20058
PROJECT NAME: OEPL Phase 6 East Date Tested: 7/5/2005
CLIENT NAME: Onyx Waste Services, Inc.
SAMPLED BY: STS
SUMMARY OF TEST RESULTS
LIFT 2
SAMPLE NO. CE-T-15

SAMPLE LOCATION

CLASSIFICATION

DRY UNIT
WEIGHT (pef)

WATER CONTENT
(%)

DIAMETER
{cm)

LENGTH
(cm)

HYDRAULIC GRADIENT
(MAXIMUM)

PERCENT
SATURATION

HYDRAULIC
CONDUCTIVITY
k (cm/sec)

N5350 E5850

Silty Clay Trace F Sand - Gray Brown {CL)

INITIAL FINAL
1E2.5 112.5
15.6 18.2
7.209 7.209
9.333 9333
17.6
98.0 (Pereent saturation calculation is based on finat
measurements and an estimated specific gravity.)
4.54E-08

Deaired iap water was used as the liquid permeant.

1.¥.18



Pg HYDRAULIC CONDUCTIVITY DETERMINATION
g‘: % ASTM D 5084, METHOD C
S RISING TAILWATER LEVEL

STS Consultants, Ld.

Laboratory Services Group 750 Cerpoerate Woods Farkway Vernon Hills, lilinots 600661 Phone:(847) 279-2500  Fax:(847) 279-2550
STS PROJECT NO.: §7893A Report Date: 7/25/2005
PROJECT NAME: OLPL Phase 6 East Date Tested: 7/5/2005
CLIENT NAME: Onyx Waste Services, Inc.
SAMPLED BY: STS

SUMMARY OF TEST RESULTS

LIFT 4
SAMPLE NO. CL-T-19
SAMPLE LOCATION N5450 E5900

CLASSIFICATION Silty Clay Trace F-C Sand Trace I'. Gravel - Gray Brown (CL)

INITIAL FINAL

DRY UNIT 1119 113.6
WEIGHT (pef)

WATER CONTENT 19.4 20.9
(%)

DIAMETER 7.214 7.184
(cm)

LENGTH 6.667 6.621
(cm}

HYDRAULIC GRADIENT 24.7
{(MAXIMUM)

PERCENT 116.0 (Pereent saturation calculation is based on final
SATURATION . measurements and an estimated specific gravity.)

HYDRAULIC G.02E-09
CONDUCTIVITY
k {em/sec)

Deaired tap water was used as the liquid permeant.
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HYDRAULIC CONDUCTIVITY DETERMINATION

é o g ASTM D 5084, METHQD C
.

RISING TAILWATER LEVEL
STS Consultants, Lid.

Laboratory Services Group 150 Corporale Woods Parkway Vernon i, Hlinois 60061 Phone:(847) 279-2500  Fax:(847) 279-2550
STS PROJECT NO.: 87898A Repert Date: 7/25/2005
PROJECT NAME: QLPL Phase 6 East Date Tested: 7/7/2005
CLIENT NAME: Onyx Waste Services, Inc.
SAMPLED BY: STS

SUMMARY OF TEST RESULTS

LIFT 6
SAMPLE NO. CL-T-20

SAMPLE LOCATION N5500 E5850

CLASSIFICATION Silty Clay Trace F-C Sand Trace F ~ Gray Brown {CH)
INITIAL FINAL
DRY UNIT 109.4 109.6
WEIGHT (pcf)
WATER CONTENT 234 244
(%)
DIAMETER 7.228 7.220
{cm)
LENGTH 6.421 6.421
{em)
HYDRAULIC GRADIENT 255
(MAXIMUM)
PERCENT 121.9 (Percent saturation calculation is based on final
SATURATION measurements and an estimated specific gravity.)
HYDRAULIC 1L.91E-08
CONDUCTIVITY

k (emisec)

Deaired tap water was used as the liquid permeant.

T oA
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STS Consultanis, Lid.

HYDRAULIC CONDUCTIVITY DETERMINATION
ASTM D 5084, METHOD C
RISING TAILWATER LEVEL

Laboratory Services Group 750 Corporate Waoods Parkway Vemon Hilis, [Hinois 60061 Phone:(847) 279-2500  Fax:{847)279-2550
STS PROJECT NOQ.: 87898A Report Bate: 7/25/2005
PROJECT NAME: OFEPL Phase 6 East Date Tested: 7/11/2005
CLIENT NAME: Onyx Waste Services, Inc.
SAMPLED BY: STS
SUMMARY QF TEST RESULTS
LIFT 3
CE-T-22

SAMPLE NO.
SAMPLE LOCATION

CLASSIFICATION

DRY UNIT
WEIGHT (pef)

WATER CONTENT
(%)

DIAMETER
{cm)

LENGTH
{cm}

HYDRAULIC GRADIENT
(MAXIMUM)

PERCENT
SATURATION

HYDRAULIC
CONDUCTIVITY
k {cm/sec)

N5850 E5950

Silty Clay Trace F Sand ~ Gray Brown (CH)

INITIAL FINAL
106.2 106.5
2i.8 2279
7.203 7.196
7.890 7.881
209
104.8 {Percent saturation calculation is based on finat
measurements and an estimated specific gravity.)
1.69E-G8

Deaired tap water was used as the liquid permeant.

CL-T-22



HYDRAULIC CONDUCTIVITY DETERMINATION

G
EQ E ASTM D 5084, METHOD C
e

RISING TAILWATER LEVEL

STS Consultants, Ltd.

Laboratyry Services Group 750 Corporate Woods Parkway Vernon Hills, Dingis 60061 Plione:(847) 279-2500  Fax:(8473 2792550
STS PROJECT NQ.: 87898A Report Date: 7/25/2005
PROJECT NAME: QEPL Phase 6 East Date Tested: 7/12/2005
CLIENT NAME: Onyx Waste Services, Inc.
SAMPLED BY: STS

SUMMARY OF TEST RESULTS

LIFT 8
SAMPLE NO. CL-T-2¢6
SAMPLE LOCATION N5050 EG000

CLASSIFICATION Sitty Clay Trace F Sand - Gray Brown (CL)

INITIAL FINAL

DRY UNIT 107.1 1073
WEIGHT {pef)

WATER CONTENT 22.1 22.3
(%)

DIAMETER 7.190 7.182
(em)

LENGTH 6.562 6.562
{cm)

HYDRAULIC GRADIENT 24.9

(MAXIMUM)

PERCENT 105.1 (Percent saturation calculation is based on final
SATURATION measurements and an estimated specific gravity.)

HYDRAULIC 2.99E-08
CONDUCTIVITY
k {cm/sec)

Deaired tap water was used as the liquid permeant.

CL-T-26
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STS Consultands, Lid,

HYDRAULIC CONDUCTIVITY DETERMINATION
ASTM I> 5084, METHOD C
RISING TAILWATER LEVEL

Laboratory Services Group 750 Comorate Woods Parkway Yermon Hills, Hlinois 60051 Phone:(847) 279-2300  Fuax:(B47) 278-2550
STS PROJECT NO.: 87898A Report Date: 7/25/2003
PROJECT NAME: OEPL Phase 6 East Date Tested: 7/13/2005
CLIENT NAME: Onyx Waste Services, Inc.
SAMPLED BY: STS

LIFT
SAMPLE NO.
SAMPLE LOCATION

CLASSIFICATION

DRY UNIT
WEIGHT (pef)

WATER CONTENT
(%)

DIAMETER
{cm)

LENGTH
{cm)

HYDRAULIC GRADIENT
(MAXIMUM)

PERCENT
SATURATION

HYDRAULIC
CONDUCTIVITY
k {(cm/sec)

SUMMARY OF TEST RESULTS

CL-T-30
N51060 E5850

Silty Clay Trace F-M Sand ~ Gray Brown (CH)

INITIAL FINAL
146.1 106.2
249 25.8
7127 7.124
13.946 13.948
i1.8
117.9 {Percent saturation calculation is based on final
measurements and an estimated specific gravity.}
1.40E-08

Deaired tap water was used as the liquid permeant.

CL-1-30
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STS Consultants, Lid.

HYDRAULIC CONDUCTIVITY DETERMINATION
ASTM D 5084, METHOD C
RISING TAILWATER LEVEL

Laboratory Services Group

STS PROJECT NO.:
PROJECT NAME:
CLIENT NAME:
SAMPLED BY:

LIFT
SAMPLE NQ.
SAMPLE LOCATION

CLASSIFICATION

DRY UNIT
WEIGHT (pef)

WATER CONTENT
(%)

DIAMETER
(cm)

LENGTH
(cm)

HYDRAULIC GRADIENT
(MAXIMUM)

PERCENT
SATURATION

HYDRAULIC
CONDUCTIVITY
k {em/sec)

750 Corporaie Woods Parkway Vernon Hills, 1Hlinois 60061 Phone:{847) 279-2500  Fax:(847) 279-2550

Report Date: 7/25/2005
Date Tested: 7/16/2005

87898A
OEPL. Phase 6 East
Onyx Waste Services, Inc,

STS

SUMMARY OF TEST RESULTS
6
C1.-7-31

N4900 E5850

Sitty Clay - Gray Brown (CH)

INITIAL EINAL
169.1 109.4
22.5 22.4
7.103 7.096
12.621 12,618

13.0
110.8 {Percent saturation calculation is based on final
measurements and an estimated specific gravity.)
2.53E-08

Deaired tap water was used as the liquid permeant.

CLT.20
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Table 7

Summary of In-Place Moisture Density Testing of
Clay Liner

Veolia ES Emerald Park Lendfill, LLC ) Phase 6 West Liner
Construction Documentation Report November 2007 { i %



CLIENT:
PROJECT NAME:
LOCATION AND SOIL TYPE:

DENSITY METER:

TABLE 7

VEOLIA ES EMERALD PARK LANDFILL
PHASE 6 WEST LINER CONSTRUCTION
CLAY LINER

IN-PLACE MOISTURE DENSITY TESTING
TROXLER 3440

PROBE DEPTH: 12 INCHES
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY
@ 2.0% ABOVE OPTIMUM
Percent
Above Dry Proctor
Test Date Coordinates Lift Moisture Optimum Density Value Compaction
No. Tested North East No. {%) Moisture {PCF) {PCF) (%)
Clay Liner
1 7110/07 4750 5750 2 18.0 2.1 106.4 116.3 91.5
2 7007 4850 5750 2 18.8 2.9 106.0 116.3 91.1
3 7M12/07 4950 5750 2 19.9 4.0 105.2 116.3 90.5
4 7/12/07 5050 5750 2 18.4 2.5 108.7 116.3 94.3
5 7/18/07 5150 5750 2 18.4 2.5 110.5 116.3 95.0
6 7/18/07 5250 5750 2 19.4 3.5 105.0 116.3 80.3
7 7/13/07 5350 5750 2 20.0 4.1 103.9 116.3 89.3
R TH3/Q7 5350 5750 2 18.9 3.0 106.8 116.3 91.8
8 7113107 5450 5750 2 19.2 3.3 1071 116.3 92.1
9 7113/07 5550 5750 2 18.9 3.0 107.6 116.3 92.5
10 7/13/07 5650 5750 2 18.7 2.8 104.8 116.3 G0.1
11 7i12/07 5750 5750 2 17.9 2.0 110.6 116.3 95.1
12 7112107 5850 5750 2 21.0 7.6 104.2 117.8 88.5
12R 7/12/07 5850 5750 2 18.4 2.5 106.7 116.3 91.7
13 7/18/07 4950 5723 2 19.7 3.8 105.2 116.3 90.5
14 TI18/07 5050 5723 2 19.0 3.1 108.0 116.3 92.9
15 7/18/07 5150 5723 2 186 2.7 103.0 116.3 88.6
15R  7/13/07 5150 5723 2 20.3 4.4 105.7 116.3 90.9
16 7/M13/07 5250 5723 2 18.1 2.2 108.4 116.3 93.2
17 7/13/07 5350 5723 2 18.0 2.1 106.1 116.3 91.2
18 7/13/07 5450 5723 2 19.4 3.5 107 1 116.3 92.1
19 7/13/07 5550 5723 2 18.8 2.9 107.3 116.3 92.3
20 7M13/07 5650 5723 2 19.5 6.1 107.9 116.3 92.8
21 8/16/07 4750 5650 2 19.4 6.0 106.4 117.8 90.3
22 8/16/07 4850 5650 2 19.5 6.1 106.5 117.8 90.4



TABLE 7

CLIENT: VEOLIA ES EMERALD PARK LANDFILL
PROJECT NAME: PHASE 6 WEST LINER CONSTRUCTION
LOCATION AND SOIL TYPE: CLAY LINER
IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 12 INCHES
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY
@ 2.0% ABOVE OPTIMUM
Percent
Above Dry Proctor
Test Date Coordinates Lift Moisture Optimum Density Value Compaction
No. Tested North East No, (%) Moisture {PCF) (PCF) (%)
23 8/16/07 4950 5650 2 19.0 5.6 106.1 117.8 901
24 8/16/07 50560 5650 2 19.4 6.0 106.5 117.8 90.4
25 8/16/07 5150 5650 2 19.1 57 106.4 117.8 90.3
26 8/7/07 5250 5650 2 19.4 6.0 104.8 117.8 89.0
26R 9/717 5250 5650 2 16.0 2.6 114.2 117.8 96.9
27 9/17107 5350 5650 2 18.7 6.3 i106.2 117.8 90.2
28 9/M17/07 5450 5650 2 19.0 586 107.3 117.8 91.1
29 9/14/07 5550 5650 2 16.4 3.0 113.2 117.8 96.1
30 9/14/07 5650 5650 2 18.6 52 106.1 117.8 90.1
31 9/13/07 5750 5650 2 17.0 36 106.4 117.8 90.3
32 9/13/07 5850 5650 2 19.5 6.1 104.8 117.8 89.0
32R 8M3/07 5850 5650 2 16.4 3.0 107.0 117.8 90.8
33 7112107 4800 5800 4 17.9 2.0 107.5 116.3 92.4
34 712107 4900 5800 4 18.0 2.1 112.2 116.3 96.5
35 7112107 5000 5300 4 17.9 2.0 106.3 116.3 91.4
38 712107 5100 5800 4 19.2 3.3 100.2 116.3 93.9
37 7/12/07 5200 5800 4 18.5 2.6 109.9 116.3 94.5
38 7/12/07 5300 5800 4 18.2 23 109.2 116.3 93.8
39 7/13/07 5400 5800 4 18.3 2.4 106.4 116.3 91.5
40 7/13/07 5500 5800 4 18.0 2.1 110.6 118.3 95.1
41 7H3/07 5600 5800 4 19.2 5.8 103.8 117.8 88.1
1R 7/13/07 5600 5800 4 17.9 4.5 110.9 117.8 94 1
42 7M13/07 5700 5800 4 7.9 2.0 110.5 116.3 95.0
43 7/13/07 5800 5800 4 20.2 43 108.0 116.3 92.9
44 T7M13/07 5800 5800 4 19.4 3.5 108.4 116.3 93.2
45 8/16/07 4800 5700 4 19.7 8.3 106.5 117.8 90.4
46 8/31/07 4800 5700 4 18.1 4.7 108.3 117.8 91.9
47 f7I07 5000 5700 4 16.3 2.9 110.2 117.8 93.5
48 /5107 5100 5700 4 17.5 4.1 106.7 117.8 90.6
49 9/5/07 5200 5700 4 15.7 23 1071 117.8 90.9
2



CLIENT:
PROJECT NAME:
LOCATION AND SOIL. TYPE:

DENSITY METER:

TABLE 7

VEOLIA ES EMERALD PARK LANDFILL
PHASE 6 WEST LINER CONSTRUCTION
CLAY LINER

IN-PLACE MOISTURE DENSITY TESTING
TROXLER 3440

PROBE DEPTH; 12 INCHES
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY
@ 2.0% ABOVE OPTIMUM
Percent
Above Dry Proctor
Test Date Coordinates Lift oisture Optimum Density Value Compaction
No. Tested North East No. (%) Moisture {PCF) {PCF) {%)
50 9/7/07 5300 5700 4 16.4 3.0 110.2 117.8 93.5
51 917107 5400 5700 4 16.9 3.5 109.5 117.8 83.0
52 97107 5500 5700 4 17.1 3.7 109.9 117.8 93.3
53 8/17/07 5600 5700 4 17.6 4.2 109.6 117.8 93.0
54 9117107 5700 5700 4 19.2 5.8 107.3 117.8 91.1
55 9/17/07 5800 5700 4 171 3.7 110.2 117.8 93.5
3 9/17/07 5900 5700 4 18.4 5.0 109.4 117.8 92.9
57 7113157 4750 5750 8 19.7 3.8 108.0 116.3 90.3
58 7113107 4850 5750 6 201 4.2 105.7 116.3 20.8
59 7/20/07 4950 5750 8 201 4.2 105.5 116.3 80.7
60 7/20/07 5050 5750 6 19.7 3.8 107.0 116.3 92.0
81 Ti20/07 5150 5750 6 19.0 3.1 106.4 116.3 91.5
82 1/20/07 5250 5750 8 20.0 4.1 106.8 116.3 91.8
83 7119107 5350 5750 8 19.3 34 109.8 116.3 94.5
64 7119/07 5450 5750 6 19.3 34 111.3 116.3 95.7
65 7M19/07 5550 5750 6 18.4 2.5 110.9 116.3 95.4
66 7/19/07 5650 5750 6 18.4 2.5 112.3 116.3 96.6
67 7/23/07 5750 5750 6 18.8 2.9 108.8 118.3 84.5
68 7121/07 5850 5750 8 18.3 24 110.4 116.3 94.9
69 7723167 4850 5723 6 18.8 2.9 107.6 116.3 92.5
70 7/23/Q7 5050 5723 6 19.0 3.1 106.8 116.3 91.8
71 7125107 5150 5723 B 20.4 4.5 107.8 116.3 92.7
72 7/25/07 5250 5723 5] 211 5.2 10714 116.3 92.1
73 7/23/07 5350 5723 6 18.0 2.1 111.6 116.3 96.0
74 123107 5450 5723 8 8.1 2.2 110.5 116.3 895.0
75 7/23/07 5550 5723 6 18.6 2.7 111.6 116.3 96.0
75 723107 5650 5723 5 18.0 2.1 110.6 116.3 851
/ 9/8/07 4750 5650 8 15.8 24 111,86 117.8 94.7
78 9/8/07 4850 5650 6 17.0 36 108.3 117.8 91.9
78 9/13/07 4950 5650 6 15.8 2.4 110.2 117.8 93.56
3
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CLIENT:
PROJECT NAME:
LLOCATION AND SOIL TYPE:

DENSITY METER:

PROBE DEPTH:
COMPACTION REQUIREMENTS:

TABLE 7

VEOLIA ES EMERALD PARK LANDFILL
PHASE 6 WEST LINER CONSTRUCTION
CLAY LINER
IN-PLACE MOISTURE DENSITY TESTING
TROXLER 3440

12 INCHES

90% OF MODIFIED PROCTOR DENSITY

@ 2.0% ABOVE OPTIMUM
Percent
Above Dry Proctor
Test Date Coordinates Lift Moisture Optimum Density Value Compaction
No. Tested North East No. (%) Moisture (PCF) {PCF) {%)
80 9/13/07 5050 5650 6 15.9 2.5 116.4 117.8 98.8
81 9/21/07 5150 5650 8 18.0 4.8 113.0 117.8 95.9
82 9/21/07 5250 5650 6 16.9 3.5 113.9 117.8 96.7
83 9/21/07 5350 5850 6 16.8 3.4 114.5 117.8 97.2
84 9/21/07 5450 5650 8 204 7.0 109.6 117.8 93.0
85 9/21/07 5550 5650 6 18.8 5.4 111.3 117.8 894.5
86 9/21/07 5650 5650 6 18.5 51 112.6 117.8 95.6
87 9/21/07 - 5750 5650 6 16.1 2.7 108.9 117.8 92.4
88 9/21/07 5850 5650 6 16.3 2.9 109.3 117.8 92.8
89 7/30/07 4800 5800 8 20.5 4.6 105.3 116.3 90.5
80 7/30/07 4300 5800 8 16.4 3.5 106.0 116.3 91.1
91 7/30/07 5000 5800 8 18.8 2.9 107.6 116.3 925
92 7/30/07 5100 5800 8 19.0 3 106.8 116.3 1.8
93 7I30/07 5200 5800 8 20.3 4.4 104.9 116.3 90.2
94 7130107 5300 5800 8 20.7 4.8 105.8 116.3 91.0
95 Ti30/07 5400 5800 8 19.7 3.8 107.1 116.3 92.1
96 7/30/07 5500 5800 8 19.6 37 108.4 116.3 93.2
97 7/30/07 5600 5800 8 18.0 2.1 109.9 116.3 94.5
98 7/30/07 5700 5800 8 18.7 2.8 109.2 116.3 93.9
99 7/30/07 5800 5800 8 18.2 23 109.2 116.3 93.9
100  7/30/07 5800 5800 8 20.4 4.5 106.5 116.3 91.8
101 9/19/07 4800 5700 8 16.4 3.0 107.9 117.8 91.6
102 9/19/07 4900 5700 8 21.0 7.6 106.0 117.8 90.0
103 9/21/07 5000 5700 8 15.8 2.4 114.7 117.8 97.4
104 9/25/07 5100 5700 8 19.1 57 108.8 117.8 92.4
105  9/21/07 5200 5700 8 201 6.7 106.0 117.8 90.0
106 9/21/07 5300 5700 8 20.5 7.1 108.2 117.8 91.9
107 9/21/07 5400 5700 8 20.6 7.2 108.5 117.8 92.1
108  9/21/07 5500 5700 8 20.3 6.9 109.2 117.8 92.7
109 9/21/07 5600 5700 8 19.8 6.4 110.6 117.8 93.9
4



CLIENT:
PROJECT NAME:
LOCATION AND SOIL TYPE:

DENSITY METER:
PROBE DEPTH:

COMPACTION REQUIREMENTS:

TABLE 7

VEOLIA ES EMERALD PARK LANDFILL
PHASE 6 WEST LINER CONSTRUCTION
CLAY LINER
IN-PLACE MOISTURE DENSITY TESTING
TROXLER 3440

12 INCHES

90% OF MODIFIED PROCTOR DENSITY
@ 2.0% ABOVE OPTIMUM

Percent
Above Dry Proctor
Test Date Coordinates Lift Moisture Optimum Density Value Compaction
No.  Tested North East No. (%) Moisture (PCF) {PCF) (%)
110 9/27/07 5700 5700 8 20.5 7.1 108.3 117.8 9t1.9
111 9/21/07 5800 5700 8 19.4 6.0 108.8 117.8 92.4
112 92707 5900 5700 8 19.3 59 109.8 117.8 93.2
Anchor Trench
13 10/4/Q7 4724 5813 1 18.6 27 106.4 116.3 91.5
14 10/4/07 4715 5718 1 17.9 2.0 109.0 116.3 93.7
115 10/4/07 4706 5618 1 17.9 2.0 107.2 116.3 82.2
116  10/4/07 4704 5602 2 17.9 2.0 106.0 116.3 91.1
17 16/4/07 4710 5668 2 18.0 2.1 110.9 116.3 95.4
118 10/4/07 4721 5778 2 18.1 22 109.3 116.3 94.0

Proctors Used:

EP-CS-1 - 116.3 pcf @ 15.9% optimum moisture

EP-C8-7 - 117.8 pef @ 13.4% optimum moisture



Table 8

Summary of Laboratory Test Results for
Clay Liner Material (In-Place)

Veolia ES Fmerald Park Landfill, LLC Phase 6 West Liner
Construction Documentation Report November 2007
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COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client:

Project:

{ocation Sampled:

Sample Na:

Depth of Sample:

Date Received:

Sample Designated For:

Source of Sample:

Munsell Color Code:

Date Sampled:
LABORATORY DATA:

Date Tested:
Test Performed By:

24 Hrs. Turn Around:
Washed Gradation:

Veolia ES Emerald Park Landfill

Phase 6§ West Liner Construction

Borrow Source

EP-CS-1

523107

Clay Liner

10YR 4/1

5121107

May 23-25, 2007

KAK

NO

YES Dry Weight of Soit (gms): | 546.0

Sieve Weight % % Project Specification Source of Specification
Size Retained Retained Passing % Passing by Weight
3 WONR Approved Landfill Plan
11/2"
1
34"
172"
3/8"
#4 0.0 0.0 100.0
#10 0.6 0.1 99.9
#40 1.5 0.3 99.6
#100 2.1 04 99.2
#200 1.4 0.3 98.9 50-100

REVIEWED BY: Wﬂé@&

DATE REVIEWED:

I L,

Remarks:

10/15/2007 TLS G-EPCS1
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COM, INC.
MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client; |Veolia ES Emerald Park Langfill
Project: |Phase 6§ West Liner Construction
Contractor: Sampled From:iBorrow Source
Sample No: |EP-CS-1 Date Received:{5/23/07
Tested By:|JRP Reviewed By |gte B £ flpie
LABORATORY DATA: v/ 1)o7
Method of Test:|ASTM D1557 - Method "A"
S0il Classification:|LEAN CLAY, dark gray (CL)
Munsell Color Code: |10YR 4/1 Atterberg Limits:| LL=46.2 PL=21.1 P{=25.1
Maximum Dry Density ({b/cu.ft.): 116.3 Optimum Moisture (%) 15.9 Wet Density (Iblou.ft.): 134.8
10.0 12.0 14.0 16.0 18.0 20.0 220 24.0
\ T 125.0
: LAl i
5 Lol , ] .
i 126.0
i 1
: e e ZERO AIR VOIDS
N e I
- L] e Pl % SP.GR= 2.75 115.0
i - N N '
5 d |
_é /// T “ - \ ; //,
N L
= t PN 110.0
S ~ '
TR
.
N ™
\\\ N
: N oy 105.0
NG
1:\\
100.0

Water Content (%)

10/15/2007 TLS P-EPCSH







COM, INC,

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client:

Project:

Location Sampled:

Sample No:

Depth of Sample:

Date Received:

Sample Designated For:

Source of Sample:

Munsetl Color Code:

Date Sampled:
LABORATORY DATA:

Date Tested:

Test Performed By:

24 Hrs. Turn Around;
Washed Gradation:

Veolla ES Emerald Park Landfill

Phase 6 West Liner Construction

Borrow Source

Ep.CS-2

5123107

Clay Liner

2.5Y 41

5121107

May 23-26, 2007

KAK

NO

YES Dry Weight of Sail (gms}:

Sieve Weight % % Project Specification Source of Specification
Size Retained Refained Passing % Passing by Weight

3" WDNR Approved Landfill Plan
11/2"

1=

34"

142"

38"

#4 0.0 c.o 100.0

#10 0.6 0.1 99.9

#40 0.7 0.1 98.8
#100 1.1 0.2 99.6
#200 0.6 0.1 99.5 50-100

REVIEWED BY: yd Remarks:
DATE REVIEWED: /¢ / b4 /0-?

10/15/2007 TLS G-EPCS2
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COM, INC,
MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:
Client: [Veolia £ES Emerald Park Landfill
Project: {Phase 6 West Liner Construction
Contractor: Sampled From:Borrow Source
Sample No: |EP-CS-2 Date Received:5/23/07
Tested By:|JRP Reviewed By rfen £ . Frwsr_
LABORATORY DATA: /,/’Z/”?
Method of Test:]ASTM D1557 - Method "A”
Soil Classification:|LEAN CLAY, dark gray {CL}
Munsell Color Code: §2.5Y 4/1 Atterberg Limits:{ L[L=45.8 PL=20.6 Pl=25.2
Maximum Dry Density (ib/cu.ft.); 1149 Optimum Moisture (%): 16.1 Wet Density (Ib/cu.f.): 133.4
11.0 13.0 15.0 17.0 18.0 210 23.0 25.0
, — . 125.0
| B ] 1 | *
L 5
i :
i Piild 5 | L it 1200
_____ ] 11 | ZERO AR VOIDS
i ! L LT A seermaas [1UHY AT 1
e g
& ™ P
‘ N 115.0
3 T M W ™ |~
5 e MR
5 p% ST
% Jrg L e
” N N
?: < - 110.0
! AN P
- -8
\\
™~ N
\Q = i
R = 105.0
< <] )
pet
I
\'\
100.0
Water Content (%}
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COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client:

Project:

Location Sampled:
Sampie No:

Depth of Sample:

Date Received:

Sample Designated For:
Source of Sample;
Munsell Coior Code:

Date Sampled:

LABORATORY DATA:

Veolla ES Emerald Park Landfill

Phase 6§ West Liner Consfruction

Borrow Source

Ep-CS5-3

TH8I07

Clay Liner

2.9Y 472

7116107

Date Tesled: |July 18-23, 2007
Test Perdormed By: |JLN
24 Hrs. Turn Around: NO
Washed Gradation: YES Dry Weight of Seil (gms):
Sieve Weight % % Project Specification Source of Specification
Size Retained Retained Passing % Passing by Weight
3" WONR Approved Landfill Plan
1 1/2"
qn
3/4"
172"
3/8"
#4 0.0 0.0 100.0
#10 0.6 0.1 9%.9
#40 290 0.4 89.5
#100 4.1 0.8 98.7
#200 8.2 1.7 97.0 50-100
REVIEWED BY: W oﬁm Remarks:

S/

DATE REVIEWED:

10/15/2007 TLS G-EPCS3
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COM, INC.
MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: (Veolia £S Emerald Park Landfilf
Project: |Phase 6 West Liner Construction
Contractor: Sampled From:|Borrow Source
Sample No: [EP-CS-3 Date Received:|7/18/07
Tested By:| JRH Reviewed By WZotes? fo. Hruar
LABORATORY DATA: vt/ /07
Method of Test:|ASTM D1557 - Method "A"
Soil Classification:| LEAN CLAY, dark grayish brown (CL)
NMunsell Color Code: |2.5Y 4/2 Atterberg Limifs:| LL=38.4 PL=17.5 Pl=20.9
Maximum Dry Density (Ibfcu.ft.): 122.3 Optimum Moisture (%}): 11.6 Wet Density (Ibfeu.ft.): 136.5
5.0 7.0 9.0 11.0 13.0 15.0 17.C 18.0
RENNENEREER T | REENENERRRRNEET
_____ L . | . EENE
™ AN | ZERO AIR vOIDS
AN t | LT SP.GR= 275 1
ST L] 70
= - T = \‘\\k\ ‘‘‘‘‘
A >l . T .\_ﬂ\ e
= el A ™ 120.0
5 d ~NE N '
= P u ; N
o o -4 -
= ; N N
E ™ N
3 NUEREREAS
‘ 115.0
E { @\\\ I~
=
N N
\\ ™
N
110.0
L
| 105.0
Water Content (%)
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COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client:

Project:

Location Sampled:

Sample No:

Depth of Sample:

Date Received:

Sampie Designaled For:

Seurce of Sample:

Munsell Color Code:

Date Sampled:
LABORATORY DATA:

Date Tested:
Test Performed By:

24 Hrs. Turn Around:
Washed Gradation:

Veolia ES Emerald Park Landfill

Phase 6 West Liner Construction

Borrow Source

EP-CS4

Ti18/07

Clay Liner

2.5Y 4/2

7/46/07

Judy 18-23, 2007

JLN

NG

YES Cry Weight of Soil {gms): i 488.9 |

Sieve Weight % % Project Specification Saurce of Specification
Size Retained Retained Passing % Passing by Weight

kN WODNR Approved Landfill Plan
142

.

34"

1/2"

3/8" 0.0 0.0 100.0

#4 0.9 0.2 99.8

#10 1.9 04 99.4

#40 2.7 0.6 98.8
#100 3.9 0.8 98.0
#200 2.9 0.6 97 .4 50-100

REVIEWED BY: | (Bpde o 7 & #ortaas

Remarks:

DATE REVIEWED: 10 /L) R

10/15/2007 TLS G-EPCS4
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COM, INC.
MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: [Veolia £S Emerald Park Landfill

Project: [Phase 6 West Liner Construction

Contractor; Sampled From:[Borrow Sourge
Sample No: [EP-CS-4 Pate Received:|[7/18/07
Tested By:|JRH Reviewed By Fofke o0 .. KMorara_
LABORATORY DATA: 7 /107

Method of Test:JASTM D1557 - Method "A"

Soil Classification:|LEAN CLAY, dark grayish brown (CL)

Munseill Color Code: {2.5Y 4/2 Atterberg Limits:| LL=38.0 PL=18.5 PI=21.5
Maximum Dry Density {fbfcu.ft.): 123.0 Optimum Moisture (%): 11.8 Wet Density (ibleu.ft,): 137.5
G.0 8.0 10.0 12.0 14.0 18.0 18.0 20.0
[ i i i Lot LT ; i f I 1 H ] i ; R i 130'0
SERRARRRAENRERR NN NN ' N gEnl
e l I » E . : - S N LI L !‘_! S e !
. ; L [, SN Gl bgei ) L zErO AR VOIS L[ | RN
| el RN N ; A SP.GR= 2,75 |
; : j“H’l‘.f ‘ ST oy 125.0
i fid . ; [t L] Pl 4
T 2] N I
- i N A R |-
| ?/’lf"' T 2, P , _
] il | \\\ .
& 47 | ' N N
. » 3 \\[u\ \1\ ] 3 120.0
E A I o i
B m VNI
@ N L
g N
] N TN
o ~ 115.0
& I,
kS o
i < <
- ™, _ \\
110.0
T L 105.0
Water Content (%)
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COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Ciient:

Project:

{.ocation Sampled:

Sample No:

Depth of Sample:

Dale Received:

Sample Designated For:

Source of Sample:

Munsell Color Code:

Test Performed By:

24 Hrs, Tum Around:

Date Sampled:
LABORATORY DATA:

Dale Tested:

Washed Gradation:

Veolia ES Emerald Park Landfill

Phase 6 West Liner Gonstruction

Borrow Source

EP-CS-5

7118/07

Clay Liner

2.85Y 4/2

7116107

July 18-23, 2007

JLN

NG

YES Dry Weight of Soil (gms}:

Sieve Weight % Y% Preject Specification Source of Specification
Size Retained Retained Passing % Passing by Weigh{

3 WDNR Approved Landfill Plan
112"

1

314"

e

38" 0.0 0.0 100.0

#4 0.7 0.1 99.9

#10 1.1 0.2 99.7

#40 22 0.4 92.3

#100 35 0.7 98.6

#200 3.2 0.6 98.0 50-100

REVIEWED BY: Remarks:
DATE REVIEWED: ///4’/0?

10/15/2007 TLS G-EPCSSH
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COM, INC.
MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA.
Client: |Veolia ES Emerald Park Landfill
Project: [Phase 6 West Liner Construction
Contractor: Sampled From:|Borrow Source
Sample No: [EP-CS-5 Date Received:17/18/07
Tested By JRP Reviewed By: W A flrtnar
LABORATORY DATA: 2t/ 1/07
Method of Test:[ASTM D1557 - Method "A”
Soil Classification:]LEAN CLAY, dark grayish brown (CL}
Munsell Color Code: |2.5Y 4/2 Atterberg Limits:| LL=38.4 PL=18.4 PI=20.0
Maximum Dry Density (Ibigu.ft.): 122.9 Optimum Moisture (%) 12.0 Wet Density {lb/cu.it.): 137.6
6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
e . - — - 130.0
R i @ { !
f
ZERO AIR VOIDS | 125.0
R s b LA sp.GR= 275
1_ B NI Ze ¥
: 2 e d Lo Sl il LI
& jratl ™ LN EuEE 1200
8 ,// ™ \\ ;
"-' \
A e e L il SN
2| ON RN
2 N g
a N N
A\ 115.0
[ 3
51 T
M a
\\ o
0\ \\
: Al . 1 110.0
i M
105.0

Water Content (%)
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COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client:
Project:

Location Sampled:

Sample No:

Cepth of Sample:

Date Received:

Sample Designated For:

Source of Sampie:

Munsell Color Code:

Date Sampled:
LABORATORY DATA:

Date Tested:
Tes{ Performed By:

24 Hrs. Turn Around:
Washed Gradation:

Veolla ES Emerald Park Landfill

Phase 6 West Liner Constructicn

Borrow Scurce

EP-CS-6

7{23/07

Clay Liner

2.5Y 412

TI20007

July 23-26, 2007

AJP

NO

YES Dry Weight of Soit (gms): 481.8 |

Sieve Weight % % Project Specification Source of Specification
Size Retained Retained Passing % Passing by Weight

3" WDNR Appraved Landfill Plan
112

1"

34"

12"

/87 0.0 0.0 100.0

#4 0.5 0.1 99.9

#10 0.7 0.1 99.8

#40 1.8 0.4 99.4
#100 2.1 0.4 99.0

#200 1.1 0.2 98.8 50-100

REVIEWED 8Y: W A forerar

Remarks:

DATE REVIEWED:

LV

10/15/2007 TLS G-EPCSE

(4%



=

E777

R=YS)

VI ) LVSFY

Ag pexosyny

n:o~ =07) SIUBIDILBCT)

LO/SHOL

g

Heaon 1 uyor| :Aq pauedasy

L0ETiL PAAIBCOY 318(]

Zz :abed uONINISUOD JBUIT 3 9 IS8 10alolg CiP AS'T BP0 JCj00) yasunp
HEPUET yied Pieidtel g3 BHOA| BID 462 =id M 91 =1d gir =11 s Sueqieny
INT MXN@U @0Inog ajdineg
98D Topj poday §GE {9%) WauoD Aunjsiop; pejdwes o80-gy Jsquiny adweg
20,084, padwes sjeg yidag 2o uogensalg AUROG MO0 pIdeg LORRIOT
(70} umong AU EP ' AY1D N1 uonedyissel] 1os
%0'vg % L %S0 %P0 %40 %10
[=Ne) G aud WIRIPSIN 9SIE0D) BuUy 851800
pueg |BARIS)
LO0°0 100 ] 3 01 00k
o Z00D . SO0 . o0 LS00, A SN o3l § SR o Z Eogi. g S. 0
¢ W i H ! H 3 { ' i t 1 bt 1 1 H
i ; ! : ! A H ; Je I H :
: ; : I : : i i i t
i : —— : : : T ;
oL m " - : “ 1 -+ ot
: m e “ s e "
0z M : ] : : S — i iy oz
i € 1 R i 5 1 3 ¥ i ¥ [ 1
: v f 1 ' p 1 } 3 1 H 37
o : i —— | i ———— :
z “ | o ; “ | m— i T %
g i ; e ! : m e - ; : 3
= ' : L ! : b i : : 3
0¥ = i —— ; i T - t Hor Oy
F 0 : BN A S ; : - - : : 3
2 " ; = ; : e | m " 3
g o : H = : : | — o -t osF
o P ¥ “ [ u " _ [ ¥ 1; “ “ T =
& S ; : i : : R SR : ; @
® AN ; } L ; I d et e ; L 3
@09 AN : : —— : “ St Sromed : : 09¢n
M b m : I 1 : 4 : i i H : : H W‘
3 AN : : : R na T “ i I : : E
0L o ; ; — : : b o
N 1 i v q K | | ' v i 1
- : : m : : H S S - : :
og % _ - ] : 1 S— e s T 08
T v H ) H i H ]
A 0 v 5 0 I H 1 5 fl ¥
08 : A : : S : L1 06
= — : _ : : e e — :
“ bt “ : ! - i : :
o : e : — & F— S S T o
o0ER oL ags  OF# OEH b ot 3 BE e e b 484 WE

SB215 ANRIS PUBPUEIS ‘SN

JAYUND NOILLNGI-™1SIA 3ZIS NIVYD




COM, INC,
MOISTURE - DENSITY RELATIONS OF SOIL.

GENERAL DATA:
Client: [Veolia ES Emerald Park Landfill
Project: [Phase 6 West Liner Construction
Contractor: Sampled From:|Borrow Source
Sample No: {EP-C5-6 Date Received:|7/23/07
Tested By:lJRP Reviewed By:| /0l o7 £, flori0e.
LABORATORY DATA: 13 /0%
Method of Test! ASTM D1557 - Method "A"
Soil ClassificationLEAN CLAY, dark grayish brown (CL)
Munsell Color Code: [2.5Y 4/2 Atterberg Limits:| LL=47.3 PL=21.6 PI=25.7
Maximum Dry Density {Ibicu.ft.): 114.1 Optimum Molsture [%4): 16.1 Wet Density (Ibicu ft): 132.5
10.0 12.6 14.0 16.0 18.0 20.0 22.0 240
J : i , | 125.0
% ;
E il
l 5 i 3
R ZERO AIR VOIDS , 120.0
Ll S - LT si[’.c:u.x 2.75 bt '
IRR T N e
. \\
o
S =S N 115.0
2 L N
-_é i L+ -] "‘--....,\ ]
—l o // \\ C
& T o N
2 T RSN EERN
2 ) N 116.0
£ o ST |
el Y
N ~]
~ .
..... " - S TJ_\\
AN R 105.0
™~ N '
P ]
\\
100.0

Water Content (%)

10/15/2607 TLS P-EPCS6







COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client:

Project:

Location Sampled:

Sample No:

Depth of Sample:

Date Received:

Sample Designated For:

Source of Sample:

Munseil Color Code:

Date Sampled:
LABORATORY DATA:

Date Tested:
Test Performed By:

24 Hrs. Turn Arcund:
Washed Gradation:

Veolia ES Emerald Park Landfill

Phase 6 West Liner Construction

Barrow Source

EP-CS-7

B/6/07

Clay Liner

10YR 41

8/3/07

August 6-9, 2007

JRH

NO

YES Dry Weight of Soil (gms): 481.9 l

Sieve Weight % % Project Spacification Source of Specification
Siza Retained Retained Passing % Passing by Weight

3" WDNR Approved Landfill Plan
1472

4

3/4"

172"

3/8"

#4 0.0 0.0 100.0

#10 0.4 0.1 99.9

#40 1.1 0.2 99.7

#100 1.4 0.3 99.4

#200 1.0 0.2 899.2 50-100

REVIEWED BY: | Folen? I fortatr—

Remarks:

DATE REVIEWED: /7 / L /6’ 7z

10/15/2007 TLS G-EPCS7
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COM, INC.
MOISTURE - DENSITY RELATIONS OF SOIL
GENERAL DATA:
Client: {Veolia ES Emerald Park Landfill
Project: |Phase 6 West Liner Construction
Contractor: Sampled From:Borrow Source
Sample No: [EP-CS-7 Date Received:8/6/07
Tested By:|JRP Reviewed By: frﬂwf‘ A, ﬂyg/u,
LABORATORY DATA: / /'{/a?
Method of Test:[ASTM 51557 - Method "A"
$Soii Classification:|LEAN CLAY, dark gray (CL)
Munsell Color Code: [10YR 4/1 Atterberg Limits: | LL=46.0 PL=20.1 Pi=25.9
Maximurn Dry Density {ib/ou.ft.): 117.8 Onfimum Moisture (%): 13.4 Wet Density {Ib/cu.ft.): 133.6
8.0 1.0 13.0 15.0 17.0 19.0 21.0 230
‘ ; P i ; T 7 125.0
1 2
! ' i
: ——| ZERO AIR VOIDS ‘; 120.0
e : N S C SP.GR= 275 |l
_ : i ok bt :
- L SN
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" Tl j 3
& L S RN 1150 |
g L] ~ ™
= g ) N 1,
?:“ : \\\ I
£ i R N L
[ | ] E;\
P A 110.0
e N » %
d
\\ N
. : .
1050 |
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Water Content (%)
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COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

LABORATORY DATA;

Client;

Veolia ES Emerald Park Landfill

Project:

Phase 6 West Liner Construction

Location Sampled:

Borrow Source

Sample No:

EP-CS-8

Depth of Sample:

Date Received:

8/6/07

Sampie Designated For:

Clay Liner

Source of Sample:

Munisell Color Code:

10YR 41

Date Sampled:

8{3/07

Date Tested:

August §-9, 2007

Test Performed By:

JRH

24 Hrs. Turn Around:

NO

Washed Gradation:

YES Dry Weigh! of Soif {gms):

Sieve Weight % % Project Specification Source of Specification
Size Retained Retained Fassing % Passing by Weight
3" WONR Approved Landfill Plan
11/2"
m
34"
1/2"
38" G.0 0.0 100.0
#4 0.3 0.1 99.9
#10 0.5 0.1 99.8
#40 0.6 0.1 89.7
#100 0.7 0.2 99.5
#200 0.5 0.1 9.4 50-100
REVIEWED BY: /?M 2 ;M Remarks:
DATE REVIEWED: Z//.f/d Z

10/16/2007 TLS G-EPCSS8
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COM, INC.

MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: |Veolia ES Emeraid Park Landfill
Project: [Phase 6 West Liner Construction
Contractor: Sampled From:|Borrow Source
Sample No: |EP-CS-8 Date Received:|8/6/07
Tested By:|JRP Reviewed By: W (fﬂa,u,
LABORATORY DATA: N/j/”?
Method of Test:iASTM D1557 - Method "A"
Soit Ciassification:|i.EAN CLAY, dark grayish brawn (CL}
Munsell Color Code: |[10YR 4/1 Atterberg Limits:| LL=451 PL=19.9 PI=25.2
Maximum Dry Density (Ibfcu.fL): 114.3 Optimum Molsture (%) 15.1 Wat Density {b/cu.ft.}: 131.6
8.0 10.0 12.0 14.0 18.0 18.0 20.0 22.0
T 1 § i F | 125.0
!
sl Z/EROV,‘;IIV{ vOIDS ] 100 |
| N LT I SPGR= 295 1 ]|
\\? ] ; ‘ ;
i” \ k/
« 1 M N
’ i N u ~ 115.0
2 e el b
= “E;?‘“/ \\"o\ > N
z /.-—**f’ B =
% ’/o \\'\ M \\' "
Q 1 ™ ™~
P 110.0
E el ™
N 51
N )
o
105.0
100.0
Water Content (%)
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COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Location Sampied:

Depth of Sample:

Date Received:

Sample Designated For:
Source of Sampie:
Munsell Color Code:

Client:

Project:

Sample No:

Date Sampied:
LABORATORY DATA:

Veolia ES Emerald Park Landfill

Phase 6§ West Liner Construction

Borrow Source

EP-CS-9

a/6/07

Clay Liner

10YR 41

8/3/07

Date Tested: [August 6-8, 2007
Test Performed By: |JRH
24 Hrs. fum Around; NO
Washed Gradation: YES Dry Weight of Soil (gms);
Sieve Weight % % Project Specification Source of Specification
Size Retained Retained Passing % Passing by Weight
3" WDNR Approved Landfill Plan
112"
4
34"
12"
3/8" 0.0 0.0 100.0
#4 0.4 0.1 99.9
#10 0.6 0.1 99.8
#40 1.1 0.3 99.5
#100 1.3 0.3 99.2
#200 0.9 0.2 99.0 50-100
REVIEWED BY: Mgdl M Remarks:

DATE REVIEWED:

/1 /1723

10/15/2007 TLS G-£PCS9
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COM, INC.

MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:
Client: Veolia ES Emerald Park Landfilt
Project: |Phase 8 West Liner Construction
Contractor: Sampled From:|Borrow Source
Sample No: [EP-CS-9 Date Received:8/6/07
Tested By:lJRP Reviewed By fdet £ it
LABORATORY DATA: /1/1/o?
Method of Test:| ASTM D 1557 - Method "A"
Soil Classification;|LEAN CLAY, daik gray (CL)
Munsell Color Code: | 1GYR 4/1 Afterberg Limits:| LL=46.9 PL=20.1 PI=26.8
Maximum Dry Density {ib/cu.ft.h 117.5 Optimum Moisture (%): 4.7 Wet Density {Ibfcu.ft.): 134.8
8.0 10.0 12.0 14.0 16.0 18.0 200 220
FIE] : é I 1250
i
C [ = ZERO AIR VOIDS |
i | N | 47 SP.GR= 275 120.0
..... ) : \\ 1 .
L L
o //" ‘-\\ H
. el el -k S 1
& e ; 115.0
3|4 ol 5 b BN
= | I '\5} 1]
gl N
A AN
(st ™~
= 110.0
oy ™~ :
s ]
A N RN
P
105.0
-
100.0

Water Content (%)

10/16/2007 TLS P-EPCS9







COM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client:

Project:

Location Sampled:
Sample Ne:

Depth of Sample:

Daie Received:

Sample Designated For:
Source of Sample:

Munselt Color Code:

Date Sampled:

LABORATORY DATA:

Date Tested:
Test Performed By:

24 Hrs. Tumn Around:
Washed Gradation:

Veolia ES Emerald Park Landfill

Phase 6 West Liner Construction

4750N S750E

EP-C1.-1

Lift No. 2

7M6/07

Clay Liner

2.5Y 412

7HO7

July 16-18, 2007

AJP

NOQ

YES Diry Weight of Seil {gms): 458.5

Sieve Weight % % Project Specification Source of Specification
Size Retained Retained Passing Y% Passing by Weight
3" WONR Approved Landfil 2lan
11/2"
"
34"
12" 0.0 0.0 1G0.90
3/8" 14.7 3.1 96.9
#4 0.0 0.0 96.9
#10 1.8 0.4 96.5
#40 4.0 0.9 95.5
#100 2.6 0.6 95.0
#200 1.0 0.2 94.8 50-100

REVIEWED 8Y: f’éqf KM

Remarks:

2/ 1723

DATE REVIEWED:

10/26/2007 TLS G-EPCL1
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